Introduction
The delivery of public services by governments is conventionally instigated and executed by the collection and processing of data (Nutt and Backoff, 1993) . When the citizen initiates a service delivery through requesting a service, data is collected through interfaces between the government and citizen. The required data typically covers data identifying the citizen in addition to service-specific data. This data is subsequently stored in databases by the government and-if required-prepared for subsequent processing and analyses. For this purpose, government data can be integrated with data from other government institutions. Finally, the data is used to deliver services to citizens. The data is analysed to make decisions on applications and provide requested information. Forms have to-date played a key role in the initial step of service delivery (Becker et al., 2012) : The collection of data. Forms are the primary interface between the government and the citizen. They are the main mechanism for (1) collecting information necessary to deliver the service and (2) triggering the service delivery (Klischewski, 2006; Papadomichelaki and Mentzas, 2012; Sourouni et al., 2008) . Since they present data to external participants, forms are views on data (van der Aalst et al., 2005) .
Forms are either views that allow to manual enter and modify data (input forms such as applications), or they are views that present data (output forms such as certificates). Unfortunately, input forms are a double-edged sword: On the one hand they are essential as data carriers, on the other hand they have a negative impact on the citizen experience. German citizens, for example, complain about the low comprehensibility of forms (Federal Statistical Office, 2015) and low support from governments during service delivery (Initiative D21 and ipima, 2015) . Further, 58% of the citizens do not want to enter the same information several times and thereby demand a reduction of the effort to complete forms (Initiative D21 and ipima, 2015) . Similarly in the United States, 28% of the citizens are not satisfied with governmental digital service delivery, and 17% complain that too much information is requested during service delivery; 11% want to have simpler services and 68% want to provide information only once (Accenture, 2015) . In other words, despite much research on the design and completion of forms, they continue to be perceived as cumbersome by citizens. One way to deal with this issue is the implementation of a one-stop-shop (Wimmer, 2002) : A single point of contact in which governments can collect data for multiple services through a single, integrated digital form. This concept is implemented in 71 countries across the world (United Nations, 2014) and a well-established instrument for e-government service delivery. Despite its merits, however, a one-stop-shop does not overcome the main complaint discussed above: While it reduces the number of forms that citizens must complete through integrated related forms, it still relies on forms as the primary mechanism to obtain data needed to instigate and subsequently deliver services to citizens.
Where one-stop-shops have been implemented, citizens remain frustrated by government services which are viewed as reactive and repetitive. Even with a one-stop-shop, the vast majority of government services are triggered by the citizen and require citizens to provide their data for each new engagement. Increasingly, citizens desire governments to proactively offer services and information that are relevant to them and their current circumstances. For example, 40% of US citizens would prefer to receive recommendations and features that are personalised to their circumstances (Accenture, 2015) . In Europe, only 4% of services are delivered proactively (European Commission, 2015) . Proactive service delivery means that the government delivers a service to a citizen when a life event occurs, without the citizen having to request the service. Although there are examples for proactive government service delivery in practice, for instance in Austria (Bosse et al., 2015) , it can still be considered a rarity. What is even more rare, is predictive service delivery, in which the government predicts a life event and delivers a service even before a life event occurs. As the first step in overcoming these challenges and complaints, this article considers how governments can transition to no-form scenarios of service delivery and from reactive to proactive to predictive service delivery. We refer to this as the transformation from a one-stop-shop to a no-stop-shop. The no-stop-shop means that the citizen has to perform no action and to fill no form to receive a government service. To date, this concept has had limited attention in e-government scientific literature.
To guide governments to transition from a one-stop-shop to a no-stop-shop, this paper targets the following research goal: Development of an e-government stage model for the transition from a one-stopshop to a no-stop-shop. For this purpose, we address the following sub-goals:  To conceptualise the stage model and define the dimensions along which progress needs to be made to achieve a no-stop-shop.  To demonstrate the stage model's functionality by the application to a real-world case.  To provide the first impetus to the evaluation of the stage model and identify barriers and enablers for the transition to the no-stop-shop by interviewing researchers and domain experts. This paper is structured as follows. Section 2 deals with research background of our work. Then, we describe our research design in section 3. Subsequently, we present our e-government stage model for the transition from a one-stop-shop to a no-stop-shop in section 4. Afterwards, we exemplarily apply our stage model to a real-world case in section 5. In section 6, we present results of the initial evaluation with practitioners. Finally, we conclude and give an outlook on future work in section 7.
2
Research Background
One-Stop-Shop
A one-stop-shop is a centralised platform for delivering e-government services to citizens, or "a single point of access to electronic services and information offered by different public authorities" (Wimmer, 2002, p. 94) . Without a one-stop-shop, different government departments have to be contacted by citizens individually. The citizen distributes relevant data to each involved government agency himself or herself, whereas in a one-stop-shop the data is distributed by the government once the citizen submits the information to the single point of access. A one-stop-shop provides an integrated front office, whereas the back offices may remain independent. Consequently, a one-stop-shop integrates government services from a citizen's point of view (Tambouris, 2001) . One-stop-shops are underpinned by several key capabilities (Wimmer, 2002) . For instance, a one-stopshop requires all involved governments to be interconnected and to have interoperable IT systems (Wimmer and Tambouris, 2002) . Additionally, one-stop shops should be structured according to life events and business situations and should deliver the citizen with help when completing an online form (Wimmer, 2002) . For governments, the implementation of an electronic one-stop-shop and thereby an integration of the data collection can have different benefits such as cost reductions due to the provision of forms electronically and decreased incorrect form submissions and processing (Gouscos et al. 2007 ). Linders et al. (2015) suggest establishing proactive e-government services instead of reactive egovernment services in the course of a one-stop-shop. In fact, Linders et al. (2015) report on three instances of a one-stop-shop for proactive services developed in Taiwan: (1) A web and mobile platform that proactively sends notifications to citizens, e.g. when a car registration is to be renewed, or an emission inspection is to be performed. (2) A call centre that can proactively support citizens instead of forwarding citizens' requests. (3) Civil servants that visit citizens with restricted access to electronic services and serve as personal one-stop-shop. Based on case studies, Linders et al. (2015) identify three technological enablers for proactive egovernment services: First, a mature e-government foundation with components such as database consolidation, data standardisation, information sharing and secure user authentication. Second, mobile technologies to reach citizens anywhere and anytime. Third, big data analytics capabilities to discover citizens' needs and tailor government services to them. They conclude that proactive government services need to be citizen-centred, data-driven and use IT to support frontline civil servants. To understand and design the interplay of stakeholders in proactive e-government services, Sirendi and Taveter (2016) suggest agent-oriented modelling: Designing services with the recipient of the service in mind. One central component in this agent-oriented design of proactive services are recommender engines: systems that make recommendations regarding suitable services based on an analysis of citizens' circumstances. Ayachi et al. (2016) provide a reactive and proactive recommender engine for e-government services. Whereas the former offers e-government services based on a set of formulated questions and their answers, the latter suggests services without citizen initiation when changes in a citizen's social media profile occur and it selects suitable services analysing government and social media data. Besides, there are other recommendation engines that follow the reactive principle (e.g. Guo and Lu, 2007; De Meo et al., 2005; Shambour and Lu, 2011) . Governments can use recommender engines to personalise their services. In general, personalization "is the provision to the individual of tailored products, services, information or information relating to products or service." (Mulvenna et al., 2000, p. 124) For example, in the course of e-government, a personalised portal should only offer these services to a citizen that are relevant to her or him (Pieterson et al., 2007) . The no-stop-shop also aims at aligning a government's services to needs of its citizens. However, the no-stop-shop goes one step beyond the traditional understanding of personalization and does not only offer the possibility of personalised services, but initiates relevant services itself without requiring input or a citizen-driven trigger. To our knowledge, this completely effortless form of personalization that makes up our no-stop-shop concept has not been specified in literature. Data-driven web and mobile platforms underpin no-stop-shops. However there are a number of assumptions currently necessary regarding the automation of forms, data management and the use of data in governments which must be made explicit, as discussed in the following paragraphs.
Forms, Form Management and Data Management
In governments, form management covers the design of forms, their provision to citizens and the transmission of entered data to back-end applications for subsequent processing. Thus, IT support is needed (1) before a citizen completes a form when a form is designed, (2) during the completion of a form and (3) after the completion of a form when data is stored in databases and provided to other applications. First, the design of forms is supported by design guidelines for web forms (Jarrett and Gaffney, 2009; Wroblewski, 2008) . This includes design recommendations for instance with regard to the presentation of error messages (Bargas-Avila et al., 2007) or format restrictions (Bargas-Avila et al., 2011) . Additionally, there are guidelines that take into account the specifics of certain user groups such as older adults for the design of e-government forms (Lines et al., 2007; Money et al., 2011) . Second, mechanisms to facilitate the completion of web forms such as automatic filling (Araujo et al., 2010; Winckler et al., 2011) and automatic completion (Chaudhuri and Kaushik, 2009; Hyvönen and Mäkelä, 2006) have been developed and investigated. Recabarren and Nussbaum (2010) analysed the automatic adaptability of web forms to a user's individual characteristics. For instance, they recommend making help texts permanently visible to users with a high uncertainty avoidance instead of displaying them on request. This facilitates the completion of web forms since the citizen receivers a dynamic and tailored form during the filling process. Third, to support the adequate storage of entered data, database schemas can be generated from forms based on inferred dependencies between attributes of the forms' data entities (Luković et al., 2007) . Lee and Yoo (2000) present a method that outputs an object-oriented model capturing data and process information of an object. It takes structural information on forms (data) and information on user interactions with the forms such as the insertion of a value to a field (process) as input. Besides, to extend the amount of accessible data across organisational boundaries, information sharing between government organisations is widely applied and researched (Gil-Garcia and Sayogo, 2016; Yang and Maxwell, 2011) . Interoperability frameworks (Guijarro, 2007) such as the European Interoperability Framework (EIF) (European Commission, 2017a), reference architectures such as the European Interoperability Reference Architecture (EIRA) (European Commission, 2017b) and different ways of integration (Klischewski, 2004) enable and facilitate the information exchange with downstream IT systems and the cooperation with partners. That downstream information exchange of course assumes that there is one integrated IT system or at least interoperability between different systems and databases in the backend. Data integration is a major challenge for governments due to different issues (Kim et al., 2014) . For instance, when data is integrated, it becomes harder to keep it secure and to make sure its use does not violate citizens' rights to privacy. Therefore, few governments have achieved high levels of data integration.
E-Government Stage Models
Literature offers many stage models that indicate the progress of e-government (e.g. Affisco and Soliman, 2006; Andersen and Henriksen, 2006; Hiller and Bélanger, 2001; Klievink and Janssen, 2009; Layne and Lee, 2001; Lee, 2010; Netchaeva, 2002; Siau and Long, 2005; West, 2004) . Although these models may suggest a clear demarcation between their stages, their boundaries are blurring in practice and several stages are valid at the same time (Andersen and Henriksen, 2006) . However, on the one hand e-government stage models are beneficial to support managers in governments to develop and transform their organisations through the positioning of organisations at certain stages and the identification of resulting upcoming actions for their agendas (Lee, 2010) . On the other hand, stage models guide future research in the e-government domain (Lee, 2010) . Visionary stages may require research activities to make those stages reachable for governments. In consequence, egovernment stage models are valuable for both research and practice. Abstracting from individual details, e-government stage models typically share five stages (Chasin and Scholta, 2015) : (1) Publication of information on websites, (2) Communication with citizens via electronic channels, (3) Offering transaction services online, (4) Delivery of integrated e-government services and optionally (5) E-Participation of citizens in decision making. Typically, these stage models rate the implementation of a one-stop-shop as a final stage and many of today's governments have established some form of one-stop-shop (Linders et al., 2015) . In the model of Layne and Lee (2001, p. 126) , the final stage "represents an ideal situation for citizens, in which citizens have on-line access to ubiquitous government services with levels of government and the functional walls inside government transparent to them." Netchaeva (2002, p. 468 ) takes the view that at "the final stage all departments and government organisations in the country are brought together in a unified government portal, which offers a complex of different services for the population. The portal gives citizens an opportunity to take part in online discussions, comment on policy and legislation proposals and vote online." Since one-stop-shops have been widely implemented, those stage models lack suggestions for future extensions (Linders et al., 2015) . Although Linders et al. (2015) investigate proactive capabilities of governments, they do not provide a stage model and do not consider a no-stop-shop without any citizen intervention. As the proactive services described in their cases require citizen intervention, there is no elimination of forms from government service delivery. Therefore, in this paper we propose the transition from a one-stop-shop to a no-stop-shop as the next step for governments. Although the term "no-stop-shop" has been mentioned in scientific literature (Kampen and Snijkers, 2003) , it still needs to be defined specifically. We propose an e-government stage model that constitutes an extension of existing stage models, to guide the implementation of and research on the no-stop-shop.
Research Design
To conceptualise and evaluate our stage model, we applied a three-step approach. First, we developed the first draft of the stage model based on an existing theory on stage models and related work on forms, proactive government and data integration as stated in the research background. We iteratively refined the stage model in discussions within a group of four researchers. Each of them has gained experience in the e-government domain of at least one year. The researchers have especially been involved in projects regarding proactive government and management of forms in governments. The result of this step was the first version of the stage model all researchers agreed upon.
Second, we conducted two semi-structured interviews (Charmaz, 2006; Urquhart, 2013) with three employees from an Australian state government. The goal of these interviews was to gain initial insights into the validity of the model and its dimensions, the current agenda of governments regarding the implementation of a no-stop-shop and expected barriers and enablers for the implementation of the no-stop-shop. Australia was deemed a suitable context due to its early adoption of a one-stop-shop (United Nations, 2012) and its innovative e-government solutions indicated by its second rank in the global United Nations E-Government Survey 2014 (United Nations, 2014). The first interview was performed with two employees, the second one with one employee. The interviewees include an IT business analyst, a specialist in citizen experience, and a specialist in designing forms. The interviews took approximately 60 minutes and were conducted in March 2016. The result of this step was an improved version of the stage model that included first feedback from practitioners.
Third, we performed an additional set of interviews with practitioners from an Australian government department in October and November 2016. The interviews served to further our understanding of the context, to sharpen our model and corroborate its face validity, and to gain initial insights into the likely challenges that would hamper progress towards the 'no-stop-shop'. We conducted four semistructured interviews with five interviewees. Their roles included project managers and product owners in the space of government service delivery. The result of this step was the final version of the stage model that is rooted in theory and discussed with practitioners and researchers.
Two researchers conducted the interviews using a semi-structured interview guide in the second and third step. In both steps, the first set of questions aimed to assess the current thinking of the government representatives and the current level of the government's progress along the three dimensions of the stage model (e.g. what is the ideal future e-government service delivery?). Next, the stage model was introduced to the interviewees, and questions focused on its perceived appropriateness (e.g. are there additional components to be considered in a no-stop-shop?). The third set of questions dealt with barriers and enablers for the implementation of a no-stop-shop (e.g. what are barriers for the implementation of a no-stop-shop?).
Proposed Stage Model

Dimensions
In the following, we present a stage model for the transformation from a one-stop-shop to a no-stopshop that highlights commonalities and differences between a one-stop-shop and a no-stop-shop, as presented in Figure 1 . This stage model classifies the e-government stages "One-Stop-Shop", "Limited No-Stop-Shop" and "No-Stop-Shop" according to three dimensions. The dimensions result from the observation made in the introduction that in the course of government service delivery data is collected at the beginning, then stored and finally used. Consequently, the dimensions are "Integration of Data Collection", "Integration of Data Storage" and "Purpose of Data Use".
Figure 1. E-Government Stage Model
First, "Integration of Data Collection" refers to forms and their management, i.e. the question of how to receive data for delivering a service. The interface to receive data may be a PDF form, a web form or another more sophisticated electronic interface as introduced by interoperability frameworks. If there is an integrated data collection, then data is collected for all government departments at a single point. On the one hand, an integrated data collection is beneficial for citizens since they need to submit information exclusively to a single institution and a repeated entering of the same information on different forms is not required. On the other hand, governments benefit due to higher data consistency and reduced efforts for the maintenance of forms resulting from a reduced added length of forms. As stated above, governments should follow design guidelines to align a form to the users' needs.
A one-stop-shop is part of many stage models characterised by a single interface between the citizen and the government. Many authors of such stage models state that services are bundled and integrated although they do not explicate the effect on forms. For example, Siau and Long (2005, p. 455) mention that for "external interfaces, governments build a single and unified portal providing integrated and seamless services instead of separate and distributed services." The potential to eliminate forms from government service delivery is not considered in existing stage models.
There are different ways a citizen provides data to a government ranging from a single interface for a single government organisation ("Individual Forms") to an integrated interface that requests all data for all government organisations that are involved in delivering a service or a bundle of services relevant to a life event ("One Form"). Ideally, there may be services which are delivered without the submission of any form ("No Form"). However, even though no form may need to be completed by a citizen in the course of the delivery for one specific service, data has to be submitted at some point of time. This data could have either been submitted by the citizen for previous service delivery, transmitted by another organisation, such as another government department, or automatically gathered by citizens' digital devices. Regardless of how the data reaches the government, however, it needs to be stored.
Therefore, the second dimension refers to "Integration of Data Storage". This dimension deals with data management within and across governments, i.e. the question of how to store and organise the data that has been submitted. If there is an integrated data storage, then government departments have access to their own data and the data of all other government departments. An integrated data storage is useful for two purposes in our scenario: First, it enables the (further) elimination of forms or reduces a form's complexity when complete elimination is not possible. Since governments do not need to request data if they can access it, an integrated data storage helps keep forms to a minimum by eliminating all questions for which reliable data is already available elsewhere. In addition to eliminating fields from forms, current techniques such as automatic filling and automatic completion can prefill forms, until forms have evolved to eliminate these questions. Second, data storage integration is a key enabler for the third dimension, which focuses on how data is used. Specifically, it enables analyses for proactive services, which are triggered after the fact but by the government, and predictive services, which are triggered before the fact and by the government. Since precision and recall of applied analytical methods improve with the quantity and quality of the analysed data, an integrated data storage expands the application domains of these analytical methods. We come back to this below.
In many stage models, a stage describes data storage integration among government departments. This can be achieved by a common database or interoperable IT systems. In the latter case, relevant data is forwarded through a chain of involved departments. In his stage model, Lee (2010, p. 228) talks about "Integration of interface, service, or databases". Andersen and Henriksen (2006, p. 243 ) even point to the concept of a digital identity where "the ambition is to transfer data ownership and the orientation of data base infrastructure to the end-users". However, the reality is not quite that advanced yet.
Most governments today have a low degree of integration-one that does not span departmental boundaries. In our model, these are situated at the "Department-wide Integration" value. In these cases, single organisations can only use data that has been transmitted to them. When data is integrated across all government organisations of a country, a "Government-wide Integration" is achieved. An ideal extension is the concept of a "Digital Identity" (Mertens and Rosemann, 2015) that is owned by each citizen. In the future, citizens could own and manage their own private data, and decide individually which private and public organisations can access which parts of their data. If this concept would be implemented, it would enable every department to access the entire profile of a citizen that encompasses private, business and government related data. This would enable widespread proactive and predictive service delivery, which is the highest point on the third dimension.
This third dimension, "Purpose of Data Use", refers to the usage of data that is stored and organised, i.e., it deals with the question of how to use data. Data use for proactive and predictive purposes is necessary to implement the "no" of a no-stop-shop. Even if no additional data is to be requested due to an integration of the data storage, the citizen might have to submit a form to trigger a government service. The user has to claim that she or he wants to receive a service. Proactive and predictive services aim at eliminating this form by shifting the trigger of a service to the government. Sophisticated analyses have to be performed based on extensive and integrated data to identify suitable future services for a citizen. Existing reactive recommender systems can be applied and extended to implement proactive and predictive service delivery.
A data use for proactive or predictive delivery purposes is not considered by existing stage models. However, Klievink and Janssen (2009, p. 281 ) describe a stage that constitutes the first step towards proactive government and is called "demand-driven, joined-up e-government". In this stage, "citizens only have to specify their needs (instead of finding and selecting services) or register an event or a change in their status" (Klievink and Janssen, 2009, p. 278) . "A (web) portal or application will then locate the relevant services and make a recommendation, after which citizens can use the portal to request the services they require." (Klievink and Janssen, 2009, p. 281) Since the government recommends services after citizens have performed actions and does not start services immediately without citizen involvement, Klievink and Janssen describe only rudimentary proactive government.
Traditionally, there is a "Reactive Delivery" of government services where citizens initiate service delivery through the submission of forms. On the contrary, in "Proactive Delivery" and "Predictive Delivery" the government does not only suggest services but becomes the initiator of a government service itself. In the course of transactional services, the citizen does not have to perform an action until the government makes a decision and communicates this decision to the citizen. When governments use data for proactive purposes, the government initiates necessary actions when a life event occurs. In the course of predictive services, governments initiate actions before life events occur.
While the graphical representation of our model depicts the dimensions as orthogonal, they are in fact related. High values for "Purpose of Data Use" and "Integration of Data Collection" often require a mature "Integration of Data Storage" as analytic methods require high-quality data. Additionally, "No Form" relies on "Proactive Delivery" or "Predictive Delivery" to eliminate the triggering form.
Stages
Since our stage model is an extension of existing stage models, the starting stage is the "One-StopShop". It has been widely implemented in the government practice across the globe. Since a "OneStop-Shop" is characterised by an integrated front-end, it uses "One Form" to achieve an integrated data collection. The back-end remains scattered leading to a "Department-wide Integration". No proactive or predictive service delivery is considered which results in "Reactive Delivery".
As stated in the introduction, we characterise the "No-Stop-Shop" as an extension of the "One-StopShop" with proactive and predictive service delivery and without forms. In consequence, this leads to government service delivery without any actions performed by the citizen. Before implementing the final "No-Stop-Shop", we suggest an intermediate stage named "Limited No-Stop-Shop" that still relies on forms. In the course of this stage, the government conducts "Proactive Delivery" or "Predictive Delivery" which reduces the actions to be performed by the citizen. Although the government initiates the service, makes a decision and communicates the decision without citizen intervention, additional data are necessary for operational subsequent steps. Therefore, the citizen has to perform an action after the service is delivered and "One Form" is used to capture the missing data from the citi-zen. All forms that cannot be eliminated are integrated into a single form. To enable a proactive and predictive government, a comprehensive database is required. Although the government may provide single services proactively or predictably based on a single department's data, a wide range of services can only be transformed if a "Government-wide Integration" is achieved or a "Digital Identity" is in use. A "Limited No-Stop-Shop" should provide several services to be a shop. Additionally, the comprehensive database can be used to keep the length of forms to an absolute minimum since much data is available and need not be requested.
In comparison to the "Limited No-Stop-Shop", the actual "No-Stop-Shop" is characterised by further data storage integration which enables the elimination of any form. The citizen has to perform no action and complete "No Form" in a "No-Stop-Shop". On the one hand, this is enabled by "Proactive Delivery" and "Predictive Delivery" which eliminates the triggering form since the government initiates the service. On the other hand, a high data storage integration makes a subsequent data collection from the citizen obsolete as all data is available. This is achieved through the higher data storage integration in comparison to the "Limited No-Stop-Shop". A "Government-wide Integration" or the "Digital Identity" are mostly required to deliver a wide range of services in a "No-Stop-Shop".
In conclusion, where the goal of a "One-Stop-Shop" is reducing the number of forms by integrating the front-end, a "No-Stop-Shop" aims at omitting an information exchange between citizens and government. The concept of a "One-Stop-Shop" views the form as the central component of government service delivery and serves as single point of contact for a citizen-the "No-Stop-Shop" eliminates this point of contact and thereby all forms from government service delivery. For this purpose, the "No-Stop-Shop" uses two means that fulfil the two functions of forms and serve as substitutes: (1) An integrated data storage to have all necessary data available and (2) the proactive and predictive paradigm to anticipate when a citizen needs a service before the citizen triggers the service. Supporting only one of the two does not lead to a "No-Stop-Shop": Either missing data is to be requested, or the user must submit a form to initiate service delivery.
As the government integrates more data storage and collection, and converts selected services from reactive to proactive and predictive, it progresses through the stages of our model towards the no-stopshop. Each government will not necessarily go through all three stages of our model step by step and finally reach the "No-Stop-Shop". Instead, governments can skip the "Limited No-Stop-Shop" and move directly from a "One-Stop-Shop" to the "No-Stop-Shop".
Not all services can be made predictive or proactive (e.g., when the occurrence of a life event is not a certainty or cannot be predicted), so advanced governments will have a mix of services covering all stages and reside at multiple stages simultaneously. Some services can only be part of a "One-StopShop" or "Limited No-Stop-Shop", and not "No-Stop-Shop", due to their inherent characteristics. For instance, marriages and openings of businesses will likely never be delivered predictively since they rely on the citizens' individual decisions. Consequently, the services of a government department may belong to different stages. We label the stage of an entire government by the extent to which its services have progressed towards their furthest possible state: only governments of which all services are the most integrated and proactive/predictive as is possible are considered a no-stop-shop. The example in the next section illustrates how services and governments advance through stages and can be at different stages simultaneously.
Example
In this section, we illustrate the stage model with an exemplary scenario from the e-government practice: The delivery of the service "Family Allowance" that has been implemented in a no-stop-shop in Austria (Bosse et al., 2015) . The implementation was nominated for the European Public Sector Award 2015 in the category "European, National and Regional" (European Institute of Public Administration, 2015). The family allowance is a payment that the government makes to the parents or guardians of children. The local tax offices are responsible for the delivery of the service (Federal Chancellery of Austria, 2016). To provide family allowance, the government can use three different variants. We use each of the variants to illustrate one of our model's stages.
The most mature variant belongs to the stage "No-Stop-Shop". The delivery process consists of six steps (Bichler-Wagner et al., 2015) . When a child is born, the hospital informs the registry office electronically. Afterwards, the data is consolidated at the central civil registry. The central civil registry, which is operated by the Federal Ministry of the Interior (Federal Chancellery of Austria, 2016), forwards the consolidated data through an electronic data interface to the Federal Ministry of Finance. Then, the ministry distributes the data to the local tax offices. The responsible tax office makes a decision on the case. Finally, it sends an information letter to all beneficiaries. Since no citizen action is necessary to initiate the service and receive a decision, the "Purpose of Data Use" is "Proactive Delivery". The government does not deliver the service predictively as the life event occurs before the process starts. Since the citizen performs no action at all, "No Form" is required. During service delivery, data from different departments is combined which leads to a "Government-wide Integration".
If the government does not possess all data to deliver the service in the previously described manner, then the second variant comes into play and belongs to the stage "Limited No-Stop-Shop". Missing data can be banking information such as the International Bank Account Number and Bank Identifier Code (Bosse et al., 2015) . If there is an incomplete dataset, then the information letter sent to the citizen contains a list of missing data (Bichler-Wagner et al., 2015) . In this case, the citizen sends the information letter back to the government including the missing data (Bichler-Wagner et al., 2015) . Therefore, missing data is to be provided through "One Form" after the citizen has been notified. On the contrary, in comparison to the first variant the value for "Purpose of Data Use" remains "Proactive Delivery" as the government triggers service delivery and provides the citizen with the decision without citizen intervention. Similarly, "Government-wide Integration" is still valid.
The variant for the first stage, "One-Stop-Shop", applies when a recently born child was born abroad (Federal Chancellery of Austria, 2016). A "One-Stop-Shop" has been focused by the Austrian government for the life event "Birth" since 2009 (Bichler-Wagner et al., 2015) . In this stage, the service "Family Allowance" can be requested in two different ways: First, a PDF form can be completed, printed and sent to the responsible local tax office. Second, the platform FinanzOnline (Federal Ministry of Finance, 2016) of the Federal Ministry of Finance bundles tax-related services and serves as "One-Stop-Shop" for the electronic application. After the submission of the online application, the data is forwarded to the responsible local tax office for subsequent processing (Federal Chancellery of Austria, 2016). Consequently, the value for the dimension "Integration of Data Collection" is "One Form". Since the citizen triggers the service delivery through the submission of a form, the "Purpose of Data Use" is "Reactive Delivery". Despite opportunities to access data from other departments (Bichler-Wagner et al., 2015) , we assume a "Department-wide Integration". The application form is used to capture much data from the citizen so that the high data storage integration from the other two stages of this example is not used to retrieve the relevant data.
Our stage model might suggest that an integrated data storage is the only requirement to achieve proactive and predictive service delivery as analytical methods provide better recommendations and to reach a government without forms as all required data is available and no data has to be requested. However, there are additional challenges that hinder governments to reach a no-stop-shop. We address this issue in the subsequent chapter, where we discuss the findings from interviews with practitioners that served as a tool for the initial evaluation of our model and identification of possible barriers and enablers to achieving the no-stop shop. 
Key Barriers
Despite certain achievements regarding the dimensions of a no-stop-shop, there are a few barriers that stifle progress. First, the government is made up of many different organisations, spread across different levels of government, and each of them has their own priorities and agendas. Third, even when departments want to cooperate, the barriers that need to be overcome to integrate tend to be so complex that it is rarely possible to achieve given the available resources and time. One problem is the sheer amount of forms that exist, the many rules that surround the use and redesign of forms and the barriers in converting physical to digital forms: 
Key Enablers
The interviewees mentioned three key enablers for progressing towards the no-stop shop. First, there is that increasingly dominant focus on the citizen-in business and government. Everything starts from the citizen and, even if processes internally remain inefficient, a lot of effort goes towards streamlining the experience for the citizen: Lining projects up to that citizen is going to be the key thing […] if all put their energy into IT then we are not getting to get the citizen value.
The second key enabler is growing support from the top. Although there is no absolute support yet, the awareness at the top is growing that the government needs to move towards integrating data collection and storage, and become more proactive in its service delivery. This top management support is seen as a key prerequisite to making any progress: unless senior management are on board and they understand the concept and they understand the benefits and they understand the cost savings, it doesn't make a hill of beans how good your proposal is. 
Discussion and Conclusion
We presented an e-government stage model that extends existing stage models and describes the transition from a one-stop-shop to a no-stop-shop. Since existing stage models view the one-stop-shop as the e-government "Holy Grail" (Linders et al., 2015, p. 2) , which is implemented in many nations across the globe (United Nations, 2014), the stage models lack guidance for the future. We address this gap with our stage model. It uses the dimensions "Integration of Data Collection", "Integration of Data Storage" and "Purpose of Data Use" to provide insights into how government service delivery can progress through the stages "One-Stop-Shop", "Limited No-Stop-Shop" and "No-Stop-Shop". The stage model is rooted in theory and initially evaluated for face and ecological validity through semistructured interviews. The practical example illustrates the applicability of our stage model. Existing stage models mention an "Integration of Data Storage" but do not refer to proactive or predictive delivery as "Purpose of Data Use". These models partly reflect an "Integration of Data Collection" by dealing with "One Form" but do not consider "No Form".
In general, the interviewees corroborated the face validity of our model, rated it as a valuable tool for future governments and indicated that the three dimensions are relevant and capture the pillars of service delivery. However, despite its theoretical merit and despite the growing awareness that citizens desire the type of proactive and formless service that would be offered by a no-stop-shop, interviewees indicated that it is not a realistic goal for current governments. Instead, the transition to a no-stop-shop is a suitable agenda for future governments which is underpinned by already existing examples from the government practice. The interviews reveal that an "Integration of Data Storage" is most difficult to achieve whereas the other two dimensions are easier to implement-at least partially as comprehensive implementations rely on a data storage integration. Typical barriers to the implementation of a nostop-shop are diverting priorities, lack of standards, a high amount of forms, proudness of citizens and legal regulations. Key enablers are citizen focus, top management support and smart devices.
Since the technical capabilities are available according to the interview results, they support the statement that in "the later stages, the expectation is that not technology capabilities, but transformation capabilities in combination with relationship and service delivery capabilities, will play a dominant role" (Klievink and Janssen, 2009, p. 281) . However, the reported efforts to integrate the citizenfacing areas of government, regardless of the level of integration in the backend, challenges the dominant hypothesis that governments are still predominantly "aiming for data and system integration but have only limited front-end services" (Andersen and Henriksen, 2006, p. 243) . Instead, it appears that front-end services are becoming the key area of focus.
This paper contributes to research by specifying the notion of a no-stop-shop and proposing a stage model to describe the concept. It opens up a new research area and can guide future research in the egovernment domain. Besides, the set of barriers and enablers extends the understanding of a no-stopshop. Practitioners can use our model and the interviews results to evaluate current service delivery and derive upcoming steps for their agenda. A government department can have several values and stages at the same time and does not have to go through all stages sequentially.
Of course, this paper is subject to limitations and potential for future research. The boundaries of the dimensions' values may be blurring, e.g. there is continuum between "Department-wide Integration" and "Government-wide Integration" which is not represented. However, models always abstract from some details of reality and blurring boundaries are common for e-government stage models (Andersen and Henriksen, 2006) . Moreover, our interviews are an inappropriate means for a strong validation of our model; empirical work involving a pilot implementation of the model would be required. Future work can deal with the development of means to overcome the key barriers. Especially, an adequate dealing with citizens' privacy is crucial. Citizens should have the choice to allow the government to establish a no-stop-shop with their data. The government does not need more data from citizens than it currently has. We merely suggest that the government could get it sooner and easier, integrate it and use it in a smarter way. In short, it is not the what of data that has to change but how the data is used.
